Development of Polarized UV Raman and 
Infrared Emission/Absorption Spectroscopy 
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Motivation for Work 
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CFD simulations and help to evaluate 
combustion perform. 



Past Achievements using Raman at NASA MSFC 
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• No H,0 emission in the range of UV Raman wavelengths, and overall reduction in 
blackbody radiation compared to visible range. 



Calcite rhomb used to separate horizontally and 
vertically polarized light 







SELECTED RAMAN IMAGES FROM MCTA CH 4 -LOx TEST 25, 9/20/99 



Present Work 


■a g 

G r* 

P O 
ft <L> 

$ ~ 
-O O 

03 

O O 

£ c 
-G bfl 

bX) .2 
G T3 


2 G 
45 <D 

(J T3 

* § 

P Oh 

ts P 

O T 3 

> .s 


Emission/ Absorption Spectroscopy 
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• System can be controlled and monitored from anywhere on the test stand 

Replacement of KrF stepper motor 

• Existing motor replaced with finer resolution motor and software written to add remote 
control capability. Elimination of unnecessary re-setting of laser grating. 



Raman Scatt ering 

||= "* Light Detection System 









Test Stand 115 Outdoor Configuration 












Lab VIEW Software 
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Prior to Raman measurements, narrowband KrF laser 
must be tuned to a wavelength that minimizes OH and 
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Single-pulse UV Raman images taken on the edge of an the ability to captur< 

G spatial variations of 

unsteady, stoichiometric H 2 -air flame in a Hencken burner gas species 
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Temperature Measurements In High Pressure H 2 -0 2 
Combustion From UV Raman H 2 Vibrational Q-branch Spectra 

Highly-resolved spontaneous Raman spectrum for Stokes vibrational Q-branch of H 2 is temperature- 
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Lab VIEW “Virtual Instrument” Models Synthetic Raman Spectra 
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H 2 Spontaneous Raman Stokes Vibrational Q-branch, Synthetic Spectra 
At High Pressure (3500 Psi) 
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Infrared Emission/Absorption Spectroscopy 

With each line-of-sight chord measurement, 

* i it . t< . , Mirror translates in order 
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